It is the key successful factors for the manufacture industry that create and select the key parameters in product design to match customer requirements in multimedia. Previous literature studies are focused on the development of customer requirements or parameter selection in product design but not the development of customer demand modelling and product parameter selections in multimedia. In this way we can achieve the purpose of meeting customer demand for product design in multimedia. Kano is a successful method to solve the customer requirements selections issues. And, the theory of inventive problem solving (TRIZ) method is a method to solve the contradiction of product design. Therefore; the integration of the Kano and theory of inventive problem solving (TRIZ) methods is proposed to solve the cable product design in multimedia. This algorithm is also verified in an electronic manufacture. In summary, the proposed algorithm can be helpful by creating a product system in multimedia in this study.
Introduction
It is the current product development trend for calculating the customer requirements and increasing the multi-function of product. The new product development has three directions. First, it is looking for the method of calculating the customer requirements in multimedia. Second, the product will become smaller by reducing the size and number of elements. Finally, elements will become more functional. Technical solutions of customer requirements have Kano, QFD, Fuzzy, etc., which are successful offered in industries (Chowdhury and Quaddus, 2016; Dat et al., 2015; Gulcin and Gizem, 2012; Ju and Sohn, 2015; Kano et al., 1984; Liu and Cheng, 2016; Raquel and Juan, 2012; Su, 2012) . Moreover, technology for solving product design by using multimedia data have Taguchi system, TRIZ, and neural network (NN), etc. (Chen et al., 2014; Ekmekci and Koksal, 2015; Jung and Park, 2015; Liu and Cheng, 2016; Lim et al., 2015; Pokhrel et al., 2015; Retseptor, 2003; Su, 2012; Pan et al., 2015; Weay and Masood, 2015; Ding and Muntean, 2015) . The above papers rarely mentioned the combination of customer requirements in multimedia and product design patterns to solve the problem in cable product design. Therefore, the handling of the customer requirements and the product design patterns are discussed in this paper. Kano is a tool to solve the customer requirements issues of product. TRIZ, the theory of inventive problem solving method, is used to solve the evolution of the product design issue. This paper is planned as follows: Section 2 is the connected studies on Kano and TRIZ. Section 3 describes the basic algorithm. Section 4 demonstrates the application of Kano and judges the TRIZ principles for product design using multimedia data and finally Section 5 is the conclusion (see Figure 1 ).
Figure 1 The Kano based TRIZ algorithm
Step 1. Development of the Kano process (1). Establishment of the Kano questionnaire (2). Development of the product system (3). Development of project of solving the confliction of product parameters
Step 2. Establishment of the TRIZ matrix 2 Literature review First, the Kano is discussed in Section 2.1. And second, the TRIZ is discussed in Section 2.2.
The Kano methodology
The section describes the basic concept and review of the Kano, which is shown in the following.
The basic concept of Kano
Kano method is a quality representation model, also known as two-dimensional quality model. Theory is proposed by Japanese scholars Noriaki Kano in 1984. The measurement of Kano can be expressed as horizontal axis and vertical axis. The 'horizontal axis' which is expressed the degree of the attribute of quality. Moving toward to the left was the lack of adequate. The 'vertical axis' is expressed the degree of the customer's satisfactory. Moving up means higher customer satisfactory and moving down means higher level of dissatisfaction. Kano has five quality attributes. These are attractive, must-be, one-dimensional, indifferent, and reverse attributes, which are shown in Figure 2 . The following is the description of quality attributes.
a Attractive quality (attractive quality attribute)
When having this quality, customers will be satisfied; but if this quality is not available, customers will be accepted and will not be particularly unsatisfied.
b Quality of course (must-be quality attribute) When having this attribute, customers will not be particularly satisfied. While the attribute is not enough, customers will feel unsatisfactory.
c Mono-quality (one-dimensional quality attribute) This attribute is the quality of the traditional concept of quality. The more customers have this attribute, the higher satisfaction customers feel. On the contrary, the less the degree of this attribute, the higher dissatisfaction customers feel. e Quality reverse (reverse quality attribute)
With this quality, customers will feel dissatisfaction. Without this quality, customers will feel satisfactory (Kano et al., 1984) . 
Customer satisfactory index
In the quality level indicators, Matzler et al. (2004) discussed on the basis of the relevant factors in the service centre, incentive factor and performance factor of three dimensions. Regression analysis is used to determine factor category in this paper, and is described as follows:
1 The estimation of satisfaction level of services is redefined by following two variables (Xij1, Xij2): Xij1 = 1, i th respondents at item j is above satisfactory in the estimation of service 0, other Xij2 = 1, i th respondents at item j is below satisfactory in the estimation of service. 0, other In the above two variables, which are independent variables, can be used to establish the overall satisfaction (Yj) indicator.
2 According to [Z1 (βj1 ≠ 0), Z2 (βj2 ≠ 0)], two indicators which are the results of the function to determine item j of the new product development if it is part of basic product system factor, motivation factor or performance parameter. If (Z1, Z2) equals to (1, 0), quality level is attractive quality. If (Z1, Z2) equals to (1, 1), quality level is one-dimensional quality. If (Z1, Z2) equals to (0, 1), quality level is must-be quality. If (Z1, Z2) equals to (0, 0), quality level is indifferent quality.
With these indicators, Kano allows customers to understand how to improve the quality and how to measure the effectiveness of improvement. Kano considered that the life cycle of the quality elements as following: no quality difference --> attractive quality--> mono-quality--> quality of course. When new products are at a particular quality factors, and the people did not feel the difference, the factor is at 'no quality difference' stage. Gradually the public satisfied with the quality of the elements gradually, the factor is at 'attractive quality' stage. With or without this quality and this quality is satisfied for the customers. Then the factor go to the 'mono-quality' stage. When the product quality factor entered the mature stage, it is not satisfied without the quality, the factor is at 'quality of course' stage (Kano et al., 1984) . Papers in customer requirements based on establishing a system by Kano method are most in service system but rare in new product development system (Kano et al., 1984; Raquel and Juan, 2016; Su, 2012) . The evaluation of the Kano, which started by calculating the Kano customer satisfactory index (CSI), is discussed in this paper. CSI is the performance index by deciding the QL of system (Figure 2) . And, the paper provides the Kano method to calculate customer requirements. Therefore, a numerical example, based on an EMI real data, is applied to verify the proposed algorithm.
The TRIZ
TRIZ was started by Altshuller in 1946. TRIZ is a problem solving and technical innovations tool (Mann and Domb, 1999) . It is a tool extended by masses of investigations more than two million of patents (Mann and Domb, 1999) . TRIZ is defined by contradictions. When event generated the contradiction, an optimum state cannot be reached in new product development because another factor resists it. In order to solve this kind of conflict, a contradiction matrix is used. Additionally, the classic structured problem solving procedure is shown in Figure 3 , Table 1 and Table 2 . In the problem definition step, key problems are considered as contradictions of component in new product development that may lead to reduce in cost bearing and perhaps boost the profit and environment safety. This is because that the component structure is the most important parts for a new product development (Berdonosov et al., 2015; Ekmekci and Koksal, 2015; Jung and Park, 2015; Liu and Cheng, 2016; Lim et al., 2015; Mann and Domb, 1999; Pokhrel et al., 2015; Retseptor, 2003; Su, 2012) . From the TRIZ develop procedure, product structure problem is raised because the reduction of the product capacity. Then TRIZ is applied to find potential answer. Contradiction matrix of TRIZ is used to elucidate a conflict and the standard inventive solutions to generate solutions. Principle 10 Prior Action
Place one object inside another; place each object, in turn, inside the other. Pre-set the component into the product or Pro-reset the component to the structure.
Principle 4 Asymmetry
Change the shape of an object from symmetrical to asymmetrical. If an object is asymmetrical, increase its degree of Asymmetry.
Principle 15 Dynamisation
Analysis the influence between the two different times. If a component is in state, increase its degree of dynamisation.
From previous paper, the recent researches have revealed that TRIZ are also applicable to another field such as management and new product development (Berdonosov et al., 2015; Ekmekci and Koksal, 2015; Jung and Park, 2015; Liu and Cheng, 2016; Mann and Domb, 1999; Pokhrel et al., 2015; Raquel and Juan, 2012; Retseptor, 2003; Su, 2012) . TRIZ is selected in this paper to present methodology in new product development management, and can discover new suggestions and solutions for solving new product development conflict problems.
The hybrid algorithm
The algorithm started from Kano. The customer requirements are developed by Kano. In addition, the inventive principles of TRIZ and the standard inventive solutions are generated and discussed in this section.
Step 1 Development of the Kano process
The Kano begins with the questionnaire of customer requirement and computes the CSI to generate the new product system, which is shown in the following:
1 Establishment of the Kano questionnaire
This step starts from the data collection by using the Kano questionnaire, which can easily know the quality of a product feature. The product feature is one of 'no quality difference', 'attractive quality', 'one-dimensional quality' or 'must-be quality'. Suppose we want to know quality factor of product promotion, we will ask: If you have 'merchandise promotions', how are you feeling? (1) very like (2) no feeling (3) dislike. If you do not have 'merchandise promotions', how are you feeling?
(1) very like (2) no feeling (3) dislike.
The following table shows the statistic results of the Kano questionnaire. 2 Development of the product system
The CSI is calculated by increasing the score of the 'satisfaction index' and decreasing the score of the 'dissatisfaction index'. Consequently, new product system is formed in the section.
Step 2 Establishment of the TRIZ matrix
A section of contradiction matrix is shown in Figure 4 . The rows show the falling parameters while the columns show the improving parameters. The cell at the intersection of rows and columns offers the directions of solution.
3 Development of project of solving the confliction of product parameters
If we want to improve the shape (parameter 12) which will cause the stress of pressure to be worsen (parameter 11), then according to the TRIZ matrix suggest that the principles to solve this contradiction are principle 4 (asymmetry), and principle 10 (prior action), principle 15 (dynamisation), principle 34 (rejecting and regenerating parts). For example, the size of product becomes smaller. While the size of shape has been selected as improving parameter, the parameter of stress of pressure becomes the worsening parameter. The recommended principles from the contradiction matrix are as stated in Figure 4 . From Figure 4 , the TRIZ can suggest us directions of potential projects for solving the space arrangement. Finally, these solutions principle are asymmetry (principle 4), prior action (principle 10), rejecting and regenerating parts (principle 34) and dynamisation (principle 15). a Principle 34 rejecting and regenerating parts The principle can be requested to be rearranged by producing a novel ingredient for multifunction (Table 2 and Figure 5) . And, the barrier of interference will be prevented. Therefore, a new built element may benefit us in special modes. Yet rejecting and regenerating parts of the components space might generate another contradiction. Table 4 illustrates the substituted project by generating the prior action. Form above analysis, the project, which is calculated by equation 3 and the optimal project, is chosen from the highest score of the Table 4 . c Principle 4 asymmetry Asymmetry can be used as an application to the space topic. For the space size, it can be managed by adjusting the figure of an object from symmetry to asymmetry. 
This principle implies us to devise the dynamic, which can be used by considering the impact between two periods. Along with time change, product configuration also changed. Figure 6 shows us that left hand side product is able to signify the original product under the dynamic background. Summary, the algorithmic procedure has the following three steps.
Step 1 Development of the Kano process 1 Establishment of the Kano questionnaire 2 Development of the product system
Step 2 Establishment of the TRIZ matrix 3 Development of project of solving the confliction of product parameters.
Applications
A cable product designs case is chosen to assay its customer requirements, the product parameters, and the effectiveness of the TRIZ principles are proposed solutions. The most important features of the new product system are to be generated by multimedia data of Kano and the parameters are used to calculate the customer requirements by Kano method. And the new multi-function product is designed by using the TRIZ methodology.
Step 1 Development of the Kano process
The scheme is to generate new product system by adopting the Kano process. From Table 5 , the new product system is formed in this section by the change of y1 and y2. y1 means that up will increasing satisfaction index. y2 means that down would decrease dissatisfaction index (see Table 5 ).
From Table 5 , we need to decrease the degree of dissatisfaction of item 1 and item 2 and increase the degree of satisfaction of item 2 and item 10 to increase the customer satisfaction. That is, the 'increase the degree of satisfaction' and 'decrease the degree of dissatisfaction' index can be found in Figure 7 . Therefore, the customer's satisfaction and dissatisfaction index is transferred into the product system. 
Figure 7
The satisfaction increasing under NPD system
Step 2 Establishment of the TRIZ matrix
One of the TRIZ references is suitable for the contradiction between progress the crowd capacity and the relative area by attaching more dimensions (principle 34). This principle suggests the use of reengineering arrangement instead of a single-level in component of product layout capacity. The crowds are led to different capacity by different component combination. The crowd among these components happens. The idea of generating the solving crowd into product design project is prior action principle (principle 10) of TRIZ. The benefits from project selection have been discussed earlier in the paper. The third TRIZ principle that has been applied in product designs is principle 4 (asymmetry). The application of this principle can be discovered in the change of an object shape from symmetrical to asymmetrical. The fourth TRIZ principle that has been used is principle 15 (dynamisation), which can be used in two different time period. And finally, the solution is generated and the new product development process is completed and is shown in Figure 4 .
Discussions
From the above mentioned case, two pieces of information can be inferred and described below.
The process of Kano stage
There are three key parameters identified from the experiment in order to form the product system. Besides, these parameters need to be improved in order to generate the satisfying customer requirements of product system. Especially, attractive quality parameters have the highest priority to be optimised in order to increase customer satisfaction.
The experimental part of TRIZ stage
From above case, three principles are adopted to solve the issue of the contradiction of space shortage, project selection and programme dynamic. Therefore, the new product parameters are generated in this stage.
Conclusions
A Kano based TRIZ algorithm that supports developments in product design is proposed. A two-stage modelling procedure is applied in establishing and selecting a multimedia data of product system by Kano. Furthermore, TRIZ is used as a tool for new product design and get an optimal solution. From above analysis, there are three points in the conclusion. First, the Kano is useful tool in calculating the customer requirements of product. And, the Kano is a helpful method in searching and matching the customer requirements. Lastly, the TRIZ is a beneficial method for solving new product development issues by reducing contradictions between parameters. The conclusion of the proposed model can successfully solve the issues at generating product system, matching customer requirements and solving the parameter conflict issues for product design system in multimedia.
